Internalization of particulate delivery systems by activated microglia influenced the therapeutic efficacy of simvastatin repurposing for neuroinflammation.
We recently evaluated the suitability of polymersome delivery systems in simvastatin repurposing for treating neuroinflammation. The goal of the current study is to elucidate the therapeutic impact of particulate internalization by activated microglia on the resultant anti-inflammatory properties. Thus, we investigated the endocytic mechanism(s) involved in uptake and transport of simvastatin-loaded polymersomes by BV2 microglia cells coupled with delineation of the intracellular pathway(s) involved in regulating anti-inflammatory effects. Our data indicated that internalization of polymersome delivery systems by activated microglial BV2 cells was important in the suppression of nitric oxide (NO), TNF-α and IL-6 production. Further, we observed that the lipid raft/caveolae pathway had the most influential effect on polymersome internalization by microglia cells while clathrin-mediated endocytosis did not play a major role. Enhancement of anti-inflammatory effects of simvastatin could be attributed to inhibition of ERK1/2, JNK and AKT signaling pathways and internalization of polymersome delivery systems in activated microglia. Taken together, our data provided insights into how the intracellular trafficking of delivery systems by microglial could be a useful tool in modulating the desired anti-inflammatory effects of drugs.